Localization and some properties of lysosomal dipeptidases in rat liver.
1. The rates of hydrolysis of 26 synthetic dipeptides by extracts from highly purified lysosomal fractions from rat liver at pH 5.0 and by whole liver homogenates at pH 7.4 have been determined. Extracts from the lysosomal fractions hydrolysed most peptides at a lower rate per mg protein than the homogenates, and some peptides not at all. 2. Properties of two dipeptidases present in the extracts from the lysosomal fractions, splitting Ile-Glu and Leu-Gly, respectively, were studied in greater detail. The enzyme that hydrolysed Ile-Glu was strongly activated by dithiothreitol, showed optimal activity at pH 4.5 and had a molecular weight of about 120 000. Leu-Gly dipeptidase did apparently not contain an essential thiol group and had a molecular weight of approx. 90 000. It showed maximal activity at pH 6.5. 3. After differential centrifugation of liver homogenates, Ile-Glu and Leu-Gly-splitting activities were determined in the fractions, under the optimal conditions mentioned above. The Ile-Glu-hydrolysing enzyme activity showed about the same distribution as the lysosomal marker enzyme acid phosphatase. Leu-Gly-splitting activity, however, was largely present in the cytosol fraction, with only a small peak in the lysosomal fraction. We obtained evidence that the activities present in the lysosomal fraction and in the cytosol fraction were due to different enzymes, and that one of these enzymes was localized exclusively in lysosomes. 4. It is concluded that some dipeptides originating from intralysosomal proteolysis might be split by lysosomal dipeptidases, whereas others are probably hydrolysed only in the extra-lysosomal compartment of the cell.